Black Currant (Ribes nigrum L.) Extract Induces Apoptosis of MKN-45 and TE-1 Cells Through MAPK- and PI3K/Akt-Mediated Mitochondrial Pathways.
Black currant extract (BCE) is rich in polyphenols and can induce apoptosis in various cancer cells, but the molecular mechanism by which BCE induces cancer cell apoptosis has not been reported. The aim of this work was to elucidate the antitumor effect of BCE and the signal transduction pathways involved. MTT test results revealed that the viability of MKN-45 and TE-1 cells treated with BCE gradually decreased in a concentration-dependent manner, with significant effects achieved after 12 h of treatment. MKN-45 and TE-1 cells clearly showed characteristics of apoptosis: shrinkage, cytoplasmic condensation, and formation of cytoplasmic filaments, even partial detachment. In addition, these results showed MKN-45 cells showed a higher level of apoptosis than TE-1 cells when treated with BCE. Western blot assays showed that the Bcl-2/Bax ratio decreased in both MKN-45 and TE-1 cells, indicating that BCE induced apoptosis through the mitochondrial pathway. In addition, BCE-induced apoptosis was mediated by mitochondrial dysfunction involving the PI3K/Akt pathway in both MKN-45 and TE-1 cells. However, BCE-induced cell apoptosis was mediated by the Fas receptor pathway in MKN-45 cells but not in TE-1 cells. BCE-induced apoptosis in MKN-45 cells was associated with the MAP-kinase signaling pathway through the activation of p38 and JNK and the inactivation of Erk1/2. However, it was associated with the MAP-kinase signaling pathway only by means of activation of p38 and JNK in TE-1 cells. These results showed that BCE induces apoptosis of MKN-45 and TE-1 cells through MAPK- and PI3K/Akt-mediated mitochondrial pathways. Thus, BCE may be a promising anticancer candidate.